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Abstract

An experiment was conducted at Regional Agricultural Research Station,
Ishurdi during the 2009-10 cropping season with the objective of estimating the
associations between yield and yield-related traits and to identify direct and
indirect effects of characters on grain yield in durum wheat. The result showed
significant variation among the genotypes for all the characters studied.
Significant positive correlation was found for plant height, number of spikes/m?
and 1000-grain weight with grain yield. Heading days and maturity days showed
negative correlation with grain yield. Maturity days, number of spikes/m® and
1000-grain weight had significant positive direct effects on grain yield. Number
of grains/spike had also direct positive effect, but in low magnitude. The indirect
effect of heading days and plant height on grain yield was found mainly through
maturity days and 1000-grain weight. It can be concluded that emphasis should
be given on heading days and plant height along with 1000-grain weight,
number of spikes/m* and number of grains/spike for selection of durum wheat
genotypes.
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Introduction

Durum wheat usually attracts a significant premium over bread wheat. The
agronomic adaptability of durum has attracted a number of farmers. It is widely
grown in most part of the wheat growing areas of the world. Durum wheat is a
major crop in the Mediterranean basin of West Asia, North Africa, and Southern
Europe (Elias and Manthey, 2005). Durum grain is consumed as flat, unleavened
bread, ‘Couscous’ and ‘Bulgur’ in North Africa and Middle East and as
‘Chapatis’ in India. About half of the world’s durum production is converted into
‘Pasta’ products. In Bangladesh, there is no durum wheat variety till now, but it
is becoming and increasingly viable option here.

Success of a breeding programme depends on numerous factors. Selection of
a right variety for a particular region is an important one. Yield component
concept in breeding has got much importance in improving yield potentiality.
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Initiating a breeding programme based on the yield components requires the
knowledge of relationship between the yield and its component characters. In this
connection, determination of correlation coefficients between the characters has a
considerable importance in selecting breeding materials (Afroz et al., 2004). On
the other hand, path coefficient analysis has been found to give more specific
information on the direct and indirect influence of each of the component
characters upon grain yield. Therefore, the present study was undertaken to find
out relationship between yield and its component characters and the causes of
such relations was further analyzed.

Materials and Method

Eight advanced lines of durum wheat along with two check varieties one from T.
durum (BDW-8) and the other from T. astivum (Prodip) were evaluated at
Regional Agricultural Research Station, Ishurdi during the winter season of
2009-10 under irrigated and optimum seeding condition. The experiment was
laid out in randomized complete block design (RCBD) with four replications.
The unit plot size was Sm X 1.6m, 8 rows at 20cm spacing. Data were collected
from cach plot on seven characters, namely days to heading, days to maturity,
plant height, number of spikes/m?, number of grains/spike, 1000-grain weight
and grain yield. The analysis of variance for different characters were measured
followed by Steel and Torrie (1960) and the means were separated by Duncan’s
New Multiple Rang Test (DMRT). Genotypic and phenotypic correlation
coefficients were obtained as suggested by Johnson, et al. (1955) and path
coefficient analysis was done as per Dewey and Lu (1959).

Results and Discussion

The average performances of the advanced lines for different characters are
presented in Table 1. Statistically significant differences were observed among
the genotypes for all the traits studied. Grain yield ranged from 4469 to 5578
kg/ha. Genotypes D-001, D-002 and D-007 yielded high but statistically similar
to the control. The control variety Prodip produced the tallest plants (102.9
cm). The plant height is very important in terms of resistance to lodging and
harvest index (Dogan, 2009). Many researchers reported that ideal plant height
ranged from 90 to 100 cm (Tosun, 1987 and Yiiriir, 1998) It also showed the
lowest heading and maturity days, but significantly higher means for rest of the
characters.



Table 1. Mean performances of the durum wheat genotypes for seven characters.

. . Plant heigh . rains/spik 1000-grain w rain yiel
Genotypes Heading days | Maturity days a (E:me) gnt Spikes/m? (no.) Gra (nsé's)p € 000 ?g)a t G (?(g /Ka? d
D-001 75.50c 109.50bc 89.20bc 298.00a-d 46.75b-d 33.85cd 5125a-c
D-002 75.75bc 110.00bc 90.55bc 316.80ab 50.25ab 33.88cd 5078a-c
D-003 77.75a 109.80bc 88.15cd 290.80b-d 47.47a-d 31.85cd 4516¢
D-004 73.50d 107.80d 85.05d 289.50b-d 45.72b-d 28.19% 4469c
D-005 76.75a-C 108.80cd 87.60cd 287.30b-d 53.25a 31.21d 4906bc
D-006 75.75¢ 109.00c 88.05cd 279.80cd 41.53d 34.76¢ 4906bc
D-007 77.75a 109.30c 92.05b 300.50a-d 43.05cd 33.24cd 4969a-c
D-008 78.50a 110.80ab 88.05¢cd 269.80d 48.03a-c 38.03b 4859hc
BDW-8 (ck) 77.50ab 111.50a 88.05¢cd 329.00a 44.20b-d 34.67c 5234ab
Prodip (ck) 69.50e 103.80e 102.90a 312.30a-c 47.75a-d 44.50a 5578a

Means of the same column followed by the same letter do not differ significantly at 5% level of probability.
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The phenotypic and genotypic correlation coefficients among the characters
are presented in Table 2. The genotypic correlation coefficients were higher than
their corresponding phenotypic correlation in most of the cases which indicated
that the association was largely due to genetic factors.

Table 2. Genotypic (rg) and phenotypic (r,) correlation coefficients among the yield
and its components in durum wheat.

. Plant . »| Grains/ 1000- Grain
Maturity . Spikes/m . . .
Character davs height (no.) spike grain wt yield
Y (cm) Pl @) | (@9 | (kgha

Heading days 1, 0.956** -0.701*  -0.274 -0.111 -0.489 -0.504
r, 0.810%** -0.632*  -0.260 0.039 -0.418 -0.411

Maturity days r, -0.784**  -0.099 -0.147 -0.520 -0.455
T, -0.657*  0.011 -0.028 -0.393 -0.250

Plant height 1, 0.390 0.047 0.883**  0.936%*
I, 0.416 0.065 0.741*  0.587

Spikes/m’ Ty -0.180 0.258 0.742*
Tp 0.137 0.097 0.459

Grains/spike 1, -0.032 -0.015
I, 0.020 0.071

1000-grain wt 1, 0.99%*
I, 0.539

* and ** indicate significant at 5% and 1% levels of probability, respectively.

Grain yield was positively associated with plant height, number of spikes/m’,
and 1000-grain weight both at genotypic and phenotypic levels but significant
only at genotypic level. Nofouzi et al. (2008) reported significant and positive
correlation between grain yield and plant height. Significant and positive
correlation among number of productive tillers per plant and grain yield was also
noticed by Ali et al. (2008) in wheat. This result is also in consistent with the
findings of Dogan (2009) and Gashaw et al. (2007). They reported significant
positive correlation between grain yield and 1000-grain weight. Days to heading
and days to maturity displayed a non-significant genotypic and phenotypic
correlation with yield and 1000-grain weight, but their correlations were
considerably high and negative. Similar result of non-significant and negative
association of grain yield and maturity days was observed by Subhashchandra et
al. (2009) and Gashaw et al. (2007). It indicated that the opportunity for fixation
of photosynthates and its translocation to developing grains was short due to
increasing vegetative phase which caused significant reduction of grain yield and
grain size. The correlations of number of grains/spike with grain yield and 1000-
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grain weight were negative at genotypic level and low in magnitude which
indicated that higher grain number adversely affected grain size and ultimately
reduced grain yield.

Plant height showed significant and positive correlation with 1000-grain
weight at both genotypic and phenotypic levels. It was also positively associated
with number of spikes/m® and number of grains/spike. On the contrary, it was
found negative and significant at both levels with heading days suggesting that
tall plants showed low heading days resulting longer reproductive phase that
accumulated more photosynthates to the grains and thus, made highly significant
positive correlation between plant height and grain yield. Similar findings were
also reported by Shamsuddin and Ali (1998) in wheat. They stated that tall plants
gave high yield/plant through grain number and size. On the other hand, plant
height showed significant negative association with maturity days which supports
the findings of Subhashchandra et al. (2009). Days to maturity showed
considerable negative correlation with all the traits studied. Considerable
negative correlations were also observed for heading days with all the traits
except maturity days, suggesting shorter vegetative phase along with longer
reproductive phase would contribute to higher grain yield.

The path coefficient analysis appeared to provide a clue to the contribution of
various components of yield to overall grain yield in the genotypes under study.
It provides an effective way of finding out direct and indirect sources of
correlation. In this study grain yield represented the dependent variable and days
to heading, days to maturity, plant height, number of spikes/m?, number of
grains/spike and 1000-grain weight were the independent ones. Direct and
indirect effects of these components determined on grain yield and their
contribution ratios are summarized in table 3.

The path coefficient analysis of genotypic correlations among the traits
revealed that 1000-grain weight exerted the highest direct positive effect (0.661)
on grain yield followed by maturity days (0.594), number of spikes/m* (0.392)
and number of grains/spike (0.107). Yagdi (2009) noticed that thousand kernel
weights increased the yield with the direct effect value of 0.286. Direct effect of
number of spikes/m” had a proportion of 43.75%. This result partially supports
the findings of Subhashchandra et al. (2009) and Ali et al. (2008) for the direct
effect of productive tillers per plant on grain yield. Dogan (2009) reported direct
positive effect of grain number of spike and 1000-grain weight on yield. Plant
height also showed considerable amount of positive direct effect (0.431) on grain
yield. Ashraf et al. (2002) found positive direct effect of plant height on grain
yield per plant. Ali et al. (2008) suggested that preference must be given on the
number of productive tillers plant and number of grains per spike during
selection along with optimum plant height to select superior wheat genotypes.
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Days to heading and plant height showed the highest positive indirect effects
on grain yield via maturity days and 1000-grain weight. Number of spike/m” had
significant indirect positive effect via 1000-grain weight and plant height on
grain yield. Number of grains/spike and plant height exhibited negative indirect
effect via maturity days with a proportion of 25.24 and 24.92%, respectively.
Thousand grain weight and maturity days showed considerable amount of
indirect effects on grain yield via plant height. Percentages of these indirect
effects were 23.56 and 20.54%, respectively.

Table 3. Path analysis of yield components on yield of durum wheat.

Effect via Total

¢ | No.of genotypic
Character Heading | Maturity | Plant No.o 00 1000- |correlation

days days | height sp1kze s/ gra}ll(ls/ grain wt | (ry) with
m Spike grain yield

Heading days P -0.327 0.567 -0.302 -0.107 -0.012 -0.323 -0.504
% 19.96  34.62 1844  6.53 0.73 19.72

Maturity days P -0.313 0594  -0.337 -0.039 -0.015 -0.343 -0.455
% 19.07 36.20 20.54  2.38 0.91 20.90

Plant height P 0.229 -0465 0431 0.153  0.005 0.583  0.936**
% 1227 2492 2310 820 0.27 31.24

Spikes/m’ P 0.089 -0.058 0.168 0392 -0.019 0.170  0.742*
% 9.93 6.47 18.75 4375 2.12 18.97

Grains/spike P 0.036  -0.087 0.020 -0.071 0.107 -0.021 -0.015
% 1053 2544 585 20.75 3129 6.4l

1000-grainwt P 0.159  -0.309 0380  0.101  -0.003 0.661  0.99**
% 9.86 19.16 2356  6.26 0.19 40.98

Residual effect = V-0.241.

Bold figures in diagonal line indicates direct effects.

P= Path coefficient; % = Percentage direct and indirect effects.

* and ** indicate significant at 5% and 1% levels of probability, respectively.

From the correlation and path coefficient analysis, it is evident that primary
emphasis should be given on heading days and plant height, the next importance
to be given on 1000-grain weight, number of spikes/m’ and number of
grains/spike during selection of durum wheat. Many of earlier studies (Kumar
and Hunshal, 1998; Garcia et al., 2003; Ali et al., 2008; Dogan, 2009, and
Subhashchandra et al.,2009) indicated that plant height, number of spikes/m?,
number of grains/spike, and 1000-grain weight were the main contributors to
grain yield in durum wheat which supported the present findings.
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